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(©  Preparation  of  aminosulphonic  acids  and  their  derivatives. 

A  method  for  the  preparation  of  a  compound  of  the  for- 
mula: 

comprising  reacting  a  nitrothiol  of the formula: 

with  an  active  hydrogen  compound  of  the  formula  HY 
wherein  Y  represents  the  residue  of the  active  hydrogen  com- 
pound  after  removal  of  an  active  hydrogen  atom,  X  together 
with  the  carbon  atoms  to  which  it  is  attached,  signifies  a 
carbocyclic  or  heterocyclic  ring  system  and  n  is  an  integer  of 
from  0  to  3.  The  method  is  especially  suitable  for  the  prepara- 
tion  of  orthanilic  acid,  its  amides  and  esters  and  their  ring 
substituted  analogues. 

The  products  are  useful  as  dyestuff  intermediates. 



This  i nven t ion   r e l a t e s   to  the  p r e p o r a t i o n   o f  

a m i n o s a l p h e r i c   acids  and  t h e i r   d e r i v a t i v e s .  

According  to  the  i n v e n t i o n ,   there   is  provided  a 

method  fer  the  p r e p a r a t i o n   of  a  compound  of  the  f o r m u l a :  

compris ing  resec t ing  a   n i t r e t h i o l   of  the  f o r m u l a :  

with  an  a c t i ve   hydrogen  compound  of  the  formula  HY  wherein  Y 

r e p r e s e n t s   the  r e s i d u e   of  the  ac t ive   hydrogen  compound 

a f t e r   removal  of  an  a c t i v e   hydrogen  atom,  X  t o g e t h e r   w i t h  

the  carbon  atoms  to  which  it  is  a t t a c h e d ,   s i g n i f i e s   a  

c a r b o c y c l i c   or  h e t e r o c y c l i c   r ing  system  and  n  is  an  i n t e g e r  

of  from  0  to  3.  

The  ac t ive   hydrogen  compound  HY  is  a  compound 

having  an  ea s i l y   r e p l a c e a b l e   hydrogen  atom.  T h u s ,  i t  

is  a  t y p i c a l   n u c l e o p h i l i c   r eagen t   and  examples  of  such  

compounds  inc lude   water ,   the  product   then  being  a  s u l p h o n i c  

acid;  an  a lcohol   or  phenol,   the  product   then  being  a  

su lphonic   acid  es ter ;   an  a l i p h a t i c   or  aromatic   t h i o l ,   t h e  

product   then  being  a  t h i o e s t e r ;   a  primary  or  secondary  amine,  



the  product   then  being  a  su lphonic   acid  amide;  a. 

hydrogen  h a l i d e ,   the  product   then  being  a  su lphonic   a c i d  

h a l i d e   or  an  a c t i v e   methylene  compound,  the  product   t h e n  

b e i n g  a   s u l p h o n c .  

P r e f e r a b l y ,   the  compound  HY  is  a  compound  in  which  

Y  r e p r e s e n t s   a  r a d i c a l   of  the  formula  -OH,  -OR1  or  -NR2R3 

wherein  R 1  r e p r e s e n t s   an  o p t i o n a l l y   s u b s t i t u t e d   h y d r o c a r b o n  

r a d i c a l   and  each  of  R2 and  R3  r e p r e s e n t s   hydrogen  or  an 

o p t i o n a l l y   s u b s t i t u t e d   hydrocarbon  r a d i c a l .   The  r e a c t i o n  

proceeds   p a r t i c u l a r l y   smoothly  when  R  1  i s   an  aryl   r a d i c a l  

such  as  phenyl  and  when  R2  is  hydrogen  or  a lkyl   and  R3  i s  

an  a lky l ,   c y c l o a l k y l   or  aryl  r a d i c a l .  

The  n i t r o t h i o l   used  as  s t a r t i n g   m a t e r i a l   may  be 

a  c a r b o c y c l i c   or  h e t e r o c y c l i c   compound  and  may  be  o f  

a romat ic   or  n o n - a r o m a t i c   c h a r a c t e r .   Examples  of  h e t e r o c y c l i c  

compounds  inc lude   those  in  which  the  -(CH2)  SH  and  -NO2 

groups  are  a t t a c h e d   to  a  5-  or  6-membered  s a t u r a t e d   o r  

u n s a t u r a t e d   r ing  c o n t a i n i n g   one  or  two  h e t e r o   atoms,  f o r  

example  n i t r o g e n ,   oxygen  or  s u l p h u r .   P a r t i c u l a r l y  

impor tan t   c a r b o c y c l i c   n i t r o t h i o l s   are  those  of  the  benzene  

s e r i e s .   Other  s u b s t i t u e n t s   may  be  p r e s e n t   in  the  r i n g s  

of  e i t h e r   the  c a r b o c y c l i c   or  h e t e r o c y c l i c   compounds  i n  

a d d i t i o n   to  the  -(CH2)nSH  and  -NO2  g r o u p s .  

The  method  of  the  i n v e n t i o n   is  p a r t i c u l a r l y   u s e f u l  
for  the  p r e p a r a t i o n   of  a n i l i n e - 2 - s u l p h o n i c   acid  ( o r t h a n i l i c  

acid)   and  the  amides  and  e s t e r s   t h e r e o f   and  t h e i r   r i n g  
s u b s t i t u t e d   ana logues   from  2 - n i t r o t h i o p h e n o l   and  i t s  

r ing   s u b s t i t u t e d   ana logues .   Examples  of  s u b s t i t u e n t s  
which  may  be  p r e s e n t   in  the  benzene  r ing  i nc lude   h a l o g e n  
atoms,  for  example  c h l o r i n e ,   and  lower  a l k y l ,   lower  a l k o x y ,  
n i t r o ,   acyl  and  t r i f l u o r o m e t h y l   g r o u p s .  



Other  usefu l   s t a r t i n g   m a t e r i a l s   i nc lude   n i t r o t h i o l s  

of  the  p y r i d i n e   s e r i e s   and  2 - n i t r o p h c n y l m e t h a - n c t h i o l .  

The  r e a c t i o n   between  the  n i t r o t h i o l   and  t h e  

compound  HY is  c o n v e n i e n t l y   ca r r i ed   out  by  h e a t i n g   t h e  

two  compounds  t o g e t h e r   in  a p p r o p r i a t e   amounts,  using  a 

r.utual  so lvent   if  neces sa ry .   Examples  of  s o l v e n t s   which 

may  be  used  d e l u d e   lower  a l k a n c i s ,   t e t r s h y d r o f u r a n ,   c i o x a n  

and  ethyl  a c e t a t e .   The  r e a c t i o n   p roceeds   smoothly  at  t h e  

a tmospher ic   r e f l u x   t empera tu re s   of  the  a b o v e - m e n t i o n e d  

s o l v e n t s   but  lov.'er  t e r . p e r s t u r e s   may  be  used  if  d e s i r e d .  

The  y i e ld   of  product   may be  increased   by  i n c l u d i n g   an  a c i d ,  

for  cxample  Eulphuric   or  h y d r o c h l o r i c   acid,   in  the  r e a c t i o n  

m i x t u r e .  

After   complet ion  of  the  r e a c t i o n ,   the  p r o d u c t  

may  be  i s o l a t e d   from  the  solvent   by  f i l t r a t i o n   in  a  v e r y  

pure  form.  The  products   are  u se fu l   as  c h e m i c a l  

i n t e r m e d i a t e s ,   p a r t i c u l a r l y   as  d y e s t u f f   i n t e r m e d i a t e s ,  

e s p e c i a l l y   diazo  components  for  use  in  the  manufacture   o f  

azo  d y e s .  

The  i nven t ion   is  i l l u s t r a t e d   but  not  l i m i t e d  b y  

the  fo l lowing   Examples  in  which  a l l   p a r t s   and  p e r c e n t a g e s  

are  by  w e i g h t .  

Example  e  1 

2 - N i t r o - 6 - c h l o r o t h i o p h e n o l   (1.89  p a r t s )   is  added 

to  p e r o x i d e - f r e e   1 ,4-d ioxan   (26  pa r t s )   and  water  (1.2  p a r t s )  

at  room  t e m p e r a t u r e .   The  s o l u t i o n   is  heated  to  r e f l u x  

t empera tu re   (87-88°C)  and  held  there   for  10  hours .   The 

p r e c i p i t a t e d   product  is  then  i s o l a t c d   from  the  hot  r e a c t i o n  

mixture  by  f i l t r a t i o n ,   washed  with  hot  d ioxsn,   then  w i t h  

acetone  at  room  t empera tu re   and  f i n a l l y   d r ied ,   g i v i n g  

1.79  pa r t s   of  pure  2 - a m i n o - 6 - c h l o r o b e n z e n e s u l p h o n i c   a c i d  

(86.3%  y i e l d ) .  



E x a p l e  2 

2 - H i t r o - 6 - c h l o r o t h i o p h e n o l   ( 1 . 8 9  p a r t s )   is  added 

to  e thanol   (20  p a r t s )   and  31.5%  h y d r o c h l o r i c   acid  (2.03  p a r t s ) .  

The  s o l u t i o n   is  heated  to  r e f lux   t e m p e r a t u r e   (78-80°C)  

and  main ta ined   for  2    hours ,   White  c r y s t a l s   are  i s o l a t e d  

fron  the  hot  r e a c t i o n   mixture   by  f i l t r a t i o n ,   washed  w i t h  

hot  e thanol   and  dried  giving  1.5  p a r t s   of  pure  2 - a m i n o - 6 -  

c h l o r c b e n z e n e s u l p h o n i c   a c i d .  

Example  3 

2 - N i t r o t h i o r j h e n o l   (1.55  pa r t s )   is  added  to  p e r o x i d e - f r e e  

1 , 4 - d i o x a n   (69  p a r t s )   and  water  (3.5  p a r t s )   and  t h e  

s o l u t i o n   is  r e f luxed   fo r  7   hours.   The  white   c r y s t a l l i n e  

product   is   i s o l a t e d   from  the  hot  r e a c t i o n   medium  by 

f i l t r a t i o n ,   washed  with  hot  d i o x a n ,  t h e n   with  acetone  a t  

rccr.  t e m p e r a t u r e   and  f i n a l l y   dr ied ,   g iv ing  1.5  p a r t s   of  p u r e  

2 - a m i n o b e n z e n e s u l p h o n i c   acid  (86.7%  y i e l d ) .  

Exaample  4 

2 - N i t r o t h i o p h e n o l   (1.55  p a r t s )   is  added  to  a n i s o l e  

(31  p a r t s )   and  water  (12.8  pa r t s )   c o n t a i n i n g   o x y e t h y l a t e d  

s t e a r i c   acid  (0.1  p a r t ) .   The  mixture   is  r e f l uxed   (35-100°C)  

for  21  hours  a f t e r   which  time  the  aqueous  l a y e r   is  s e p a r a t e d  

and  the  water  removed  by  evapora t ion   to  give  0.94  par t   o f  

pure  2 - a s i n o b e n z e n e s u l p h o n i c   a c i d .  

The  fo l lowing   Table  gives  f u r t h e r   Examples  o f  

su lphon ic   acids   which  may  be  prepared  from  the  a p p r o p r i a t e  

n i t r o t h i o l s   using  methods  analogous  to  tha t   d e s c r i b e d  

in  Example  1.  



Example   1 5  

2 - C h l o r o - 5 - n i t r o p y r i d i n e - 6 - t h i o l   (1.9  p a r t s )   is  added 

to  1 ,4 -d ioxsn   (69  p a r t s )   and  water  (3.5  p a r t s )   and  t h e  

s o l u t i o n   is  ref luxed  (87-88°C)  for  7   hours .   The  w h i t e  

c r y s t a l l i n e   product  is  i s o l a t e d   by  f i l t r a t i o n   from  the  h o t  

r e a c t i o n   mixture ,   Hashed  with  dioxan,  then  acetone  and 

dried  giving  5 - a j n i n o - 2 - c h l o r o p y r i d i n e - 6 - s u l p h o n i c   a c i d .  

Example  16 

2 - N i t r o t h i o p h c n o l   (3.1  pa r t s )   is  added  to  1 , 4 - d i o x a n  

(103  p a r t s )   and  N - e t h y l a n i l i n e   (38  p a r t s ) .   The  s o l u t i o n  

is  held  at  85-90°C  for  18  hours .   The  presence   of  2 - amino -  

b e n z c n c s u l p h o n - N - e t h y l a n i l i n e   in  the  r e a c t i o n   Mixture  i s  



demons t ra ted   by  high  performance  l i q u i d   c h r o m a t o g r a p h y .  

The  product   is  i s o l a t e d   by  steam  d i s t i l l i n g   the  r e a c t i o n  

mixture  to  remove  dioxan  and  N - e t h y l a n i l i n e   g iving  a  

p a r t i a l l y   so l id   product   which,  on  s t i r r i n g   i n  w a t e r   b e l o w  

10°C  gives  a  pale  fawn  sol id   which  is  i s o l a t e d   by  f i l t r a t i o n  

and  d r i e d .  

Example  17 

The  p rocedure   of  Example  16  is  r epea ted   r e p l a c i n g  

the  N - e t h y l a n i l i n e   by  an  equal  amount  of  N - m e t h y l c y c l o -  

hexylamine .   The  product   is  2 - a m i n o b e n z c n e s u l p h o n - ( N -  

c y c l o h e x y l - N - m e t h y l ) a m i d e .  

Example  1 8  

2 - N i t r o t h i o p h e n o l   (6.2  p a r t s )   is  added  to  1 , 4 - d i o x a n .  

(206  p a r t s )   and  phenol  (80  p a r t s )   and  the  s o l u t i o n   is  h e a t e d  

to  83-90°C  for  17  hours .   The  r e a c t i o n   mixture   is  added 

to  water  (1000  p a r t s )   mainta ined  a l k a l i n e   with  sodium 

hydrox ide .   The  crude  product  (4.6  p a r t s )   is  f i l t e r e d   o f f  

and  washed  with  water .   R e c r y s t a l l i s a t i o n   from  e t h a n o l  

and  water  (1:1)  gives  2-air inobenzene  phenyl  su lphona te   a s  

a  pure  white  s o l i d .  



1.  A  method  for  the  p r e p a r a t i o n   of  a  compound of  

the  f o rmu la :  

compris ing   r e a c t i n g  a  n i t r o t h i o l   of  the  f o r m u l a :  

with  an  ac t ive   hydrogen  compound  of  the  formula  HY  wherein  Y 

r e p r e s e n t s   the  r e s i d u e   of  the  actitve  hydrogen  compound 

a f t e r   removal  of  an  a c t i v e   hydrogen  atom,  X  t o g e t h e r   w i t h  

the  carbon  atoms  to  which  it  is  a t t a c h e d ,   s i g n i f i e s   a 

c a r b o c y c l i c   or  h e t e r o c y c l i c   r ing  system  and  n  is  an  i n t e g e r  

of  from  0  to  3 .  

2.  A  method  accord ing   to  claim  1  wherein  Y  r e p r e s e n t s  

a  r a d i c a l   of  the  formula  -OH,  -OR1  or  -NR2R3  wherein  R1 

r e p r e s e n t s   an  o p t i o n a l l y   s u b s t i t u t e d   hydrocarbon  r a d i c a l   and 

each  of  R2  and  R3  r e p r e s e n t s   hydrogen  or  an  o p t i o n a l l y  

s u b s t i t u t e d   hydrocarbon  r a d i c a l .  



3.  A  method  accc rd inp   to  claim  1  or  c l u i n  2   wherein  X 

t o g e t h e r   with  the  carbon  atons  to  which  it   is  a t t a c h e d ,  

denctes   a  bengene  or  p y r i d i n e   r i n g .  

4.  A  method  ecco rd ing   to  claim  2  wherein  the  n i t r o t h i c i t  

is  2 - r i t r o L h i o p h e n o l   o p t i o n a l l y   n u b s t i t u t c d   in  the  benzene  

ring  by  ha logen,   lower  a lky l ,   lower  alkoxy,   n i t r o ,   a c y l  

or  t r i f l u o r o m e t h y l .  
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